with the acetone series or with the alcohol series. The total radioactivity remaining in each part of the specimens was measured by Schoniger combustion and liquid scintillation techniques,2) expressing the amount of the glycosides remaining in the tissues as a percentage of the amount found in the tissues of the control parts. Then the results were examined by a statistical method.
RESULTS
(1) Loss of tritiated digitoxin and proscillaridin A during the fixing and dehydrating processes. Fig.1 shows that in both cases of digitoxin and proscillaridin A, their losses from the tissues during the fixing and dehydrating processes were minimal when the tissues underwent the twofold fixation with glutaraldehyde for 120min and with osmium tetraoxide for 50min and then were dehydrated with the acetone series. More than 95% of digitoxin and 93.5% of proscillaridin A were found to remain in the heart tissues. The difference from other methods was statistically significant. In both cases of digitoxin and proscillaridin A, their remaining dose in the myocardium was maximal when the tissues were treated with the first method. 2 shows the fine structure of rat heart muscle in the control group, injected with normal saline. The section was made parallel to the long axis of the cell. It shows A bands, Z lines, transverse system (T system), longitudinal system (L system), sarcolemma and mitochondria. In the control group of rats injected with normal saline, no silver grains were found. Fig.3 shows an electron microscopical autoradiograph in the rat sacrificed 30min after the intravenous administration of tritiated digitoxin. Silver grains are observed on the T system, the L system and the I band. Fig.4 demonstrates an electron microscopical autoradiograph 30min after the injection of tritiated digitoxin. Silver grains are found in the T system of the sarcoplasmic reticulum at the Z line and on the A band. Fig.5 shows an electron microscopical autoradiograph in the rat sacrificed 90min after the intravenous administration of tritiated digitoxin. Silver grains are found on the T system. Fig.6 shows an electron microscopical autoradiograph of tritiated digitoxin 90min after the injection. Silver grains are observed on the part of triads, the T system and the sarcolemma. Fig.7 shows an electron microscopical autoradiograph in the rat sacrificed 60min after the intravenous administration of tritiated proscillaridin A. The silver grains are found in the T system at the Z line. Table I shows the intracellular distribution and localization of the silver grains in the myocardial cell at the subsequent times after the intravenous injection of each cardiac glycoside.
In the case of proscillaridin A and digitoxin, a similar tendency was noticed. Namely, most silver grains resulting from the localization of tritiated proscillaridin A and digitoxin were found in the area of triads where the T system hollowed into the Z band, as shown in Figs.6 and 7. The silver grains of proscillaridin A in that area counted 38.9% 15min after the injection and 51.9% in 60min. Those of digitoxin counted 56.9% 30min after the injection and 66.1% in 90min (Table I) .
The total of the silver grains found in the membranous parts such as the sarcolemma, and the transverse and longitudinal systems of the sarcoplasmic reticulum forms the majority; in case of proscillaridin A counting 65.1% 15min after the injection and 73.9% in 60min, and in case of digitoxin counting 79.5% in 30min and 77.8% in 90min.
In contrast to these findings, the silver grains found on the A band were rather few, counting less than 20% in the case of proscillaridin A and about 10% in the case of digitoxin.
Another 10% of the silver grains were distributed in the area of the mitochondria. 
DISCUSSION
Since the application of electron microscopic autoradiography, several studies3)-7) have been made with this technique on the localization and the distribution in the myocardial cells of the cardiac glycoside.
However, these studies were performed with tritiated digoxin and none have been reported on those of digitoxin and proscillaridin A.
The studies with tritiated digoxin were made by different methods from each others which led to contradictory results. Smith and Fozzard3) reported that most silver grains were found in relation to the A bands of the myofibrils.
Tubbs et al4) reported a similar finding. Namely, it was found that of the total number of nuclear tracks counted, 75% were found to overlie the sarcomere of the myofibril, 27% to overlie the mitochondria, and 8% to overlie other structures.
Of those tracks associated with the sarcomere, 72% were found to overlie the A band.
Conrad et al5) reported the same results. However, Smith and Fozzard6) claimed from the results of their experiment by means of ultracentrifugation that tritiated digoxin was associated with the intracellular sarcotubular system rather than with the actomyosin, although the radioactivity was found to be closely associated with the myofibrillar sarcomere.
In addition, Sonnenblick et al7) reported most of the silver grains resulting from the localization of tritiated digoxin were found primarily in the sarcoplasmic reticulum (more than 90%), especially in the transverse tubular portion of this system at the Z line.
As an extention of the author's previous research8) on the metabolism of the cardiac glycosides and on the mechanisms of their actions on the heart, the present author studied the distribution and the localization of tritiated digitoxin, a so-called slow-acting glycoside and proscillaridin A, a relatively quick-acting glycoside by means of electron microscopic autoradiography. One of the difficulties in this method has been the fact that cardiac glycosides are lost from the tissues during the processes of fixation and dehydration. The author confirmed that very little of both cardiac glycosides was lost from the specimens when these specimens had undergone the twofold fixation, for 120min with glutaraldehyde and for 50min with osmium tetraoxide, and then the dehydration with acetone series. The glycosides were completely insoluble in the acetone series.
Using this method, the present study was carried out. The result is that both digitoxin and proscillaridin A took the same at- 
